Methods Cytological smears were prepared from urinary sediment obtained on the third, fifth, and 15th days. The smears were fixed in 95% ethanol and stained by the Papanicolaou method.
Human polyomaviruses are often detected in the urine of patients receiving chemotherapy for carcinomas, as well as in the urine of organ transplant recipients who are receiving immunosuppressive treatment. ' 
Methods
Cytological smears were prepared from urinary sediment obtained on the third, fifth, and 15th days. The smears were fixed in 95% ethanol and stained by the Papanicolaou method.
The third day urinary sediment was examined electron microscopically. The cell pellet was fixed with 2-5% glutaraldehyde and 1% osmic acid, dehydrated with graded alcohol, and embedded in Polybed 812. Ultrathin sections were made, stained with uranyl acetate and lead citrate, and observed with an electron microscope (H-7000, Hitachi, Japan).
About 200-300 abnormal urothelial cells on a glass slide prepared by the Papanicolaou method were used for DNA extraction. The Papanicolaou stained smear was immersed in xylene in a 60°C incubator for one day, after which the cover glass was detached. Xylene was removed with alcohol. After washing with distilled water, digestion of the protein of the urothelial cells was performed on the glass slide in 300 ,ul proteinase K solution (200,ug/ml) at 37°C for 18 hours. The DNA was then extracted with phenol. Extractions with chloroform were successively repeated three times and the phenol was eliminated. Next, the RNA in the sample was digested with 100 ug/ml RNase at 37°C for 15 minutes and the DNA was again extracted with phenol. Extractions with chloroform were then repeated three times and the RNase was completely eliminated. The DNA sample was finally precipitated with ethanol and dissolved in 50 pul of 10 mM TRIS-HCl buffer (pH 7 5) containing 1 mM EDTA. The sample was frozen and thawed several times before PCR to destroy inhibitors of Taq polymerase in the urne.7
The sample DNA, the sample DNA diluted three times with phosphate buffered saline (PBS), DNAs of BK and JC viruses used as positive controls and human placental DNA used as a negative control, and PBS without DNA were prepared for amplification by polymerase chain reaction (PCR). The control BK virus DNA used had been extracted from the urine of a patient with a urinary bladder carcinoma and was found to be positive for BK virus using PCR. The JC virus DNA was extracted from the brain tis-Saitoh, Sugae, Koike, Akiyama, Iwamura, Kimura sue of a patient with adult T ce complicated with progressive m coencephalopathy at the termin was found to be JC virus positi hybridisation and PCR. A singl base oligomer primers, PEP-1 were used to amplify the nucleotide sequences of the viruses.
Sample and control DNAs wi in a DNA thermal cycler (Therm TSR-300, Iwaki Garasu, Japai solutions containing either 10 mM TRIS-Results I MgCl2, and Uothelial cells in the third-and fifth-day A thermal Papanicolaou stained specimens were noticelenaturing of ably degenerate, and some had intranuclear , for 70 sec-inclusions with a diameter in the range of ie primers at 15-30,um (fig 1) . The nucleus was dark and hree: primer swollen but homogeneous and the nuclear membranes were smooth. The nucleoli were inconspicuous and neither nuclear pleomorphism nor irregular indentations were evident. immune systems and to cause clir only two cases of human polyoma titis in healthy children have been "1 Although urinary tract infection polyomaviruses is generally caus virus, JC virus has also been detec' of the urine samples of bone ma plant recipients8 and healthy subje Cytological examination of urine samples is convenient for the primary screening of human polyomaviruses infection.' BK-virus infected urothelial cells have been reported to have large and hyperchromatic intranuclear inclusions, and the abnormal urothelial cells of the present case were consistent with those of the reported cases.
Electron microscopic examination can show the shape and size of the virus particles and distinguish the groups of viruses.'2 The ultrastructural features of the virus particles of the present case-round, non-enveloped, and with a diameter in the range of 35-45 nm corresponded to those of human polyomaviruses particles described in the previous reports. It was difficult, however, to identify the strain using morphological methods. We could not determine, therefore, whether the aetiological agent was BK or JC virus using either cytology or electron microscopy.
PCR was developed for the analysis of DNA sequences in tiny quantities of cells. PCR is effective for the definitive diagnosis of strains of the human polyomaviruses group.78
In the present study we used the small DNA sequences of human polyomaviruses, PEP-1 and PEP-2, as the oligomer primers. The duration of the clinical illness, frequency, pain at urination and mild haematuria, and the appearance of the degenerate urothelial cells containing intranuclear inclu--53 sions in the urinary sediment were almost the same in the present case. The cytological samples findings of the urothelial cells in the hatrs: (1) Papanicolaou stained smears and the ultraple, (5): three structural characteristics of the virus particles in the nucleus were suggestive of human polyomaviruses infection. Electron microscopically the urothelial cells containing the iical illness: virus particles were also severely degenerate, iviruses cys-which suggested that the virus had cytopathic reported.'o effects. Moreover, we identified the i by human nucleotide sequence specific to BK virus by 3ed by BK analysing the abnormal urothelial cells of the ted in some urinary sediment using PCR. Consequently, irrow trans-this 5 year old boy was definitively diagnosed cts.5 6 as having acute BK virus cystitis.
